Germination studies on the seeds of certain tropical and subtropical plants. by Clay, Horace F.
University of Massachusetts Amherst 
ScholarWorks@UMass Amherst 
Masters Theses 1911 - February 2014 
1951 
Germination studies on the seeds of certain tropical and 
subtropical plants. 
Horace F. Clay 
University of Massachusetts Amherst 
Follow this and additional works at: https://scholarworks.umass.edu/theses 
Clay, Horace F., "Germination studies on the seeds of certain tropical and subtropical plants." (1951). 
Masters Theses 1911 - February 2014. 2860. 
Retrieved from https://scholarworks.umass.edu/theses/2860 
This thesis is brought to you for free and open access by ScholarWorks@UMass Amherst. It has been accepted for 
inclusion in Masters Theses 1911 - February 2014 by an authorized administrator of ScholarWorks@UMass 
Amherst. For more information, please contact scholarworks@library.umass.edu. 
31E□ t,t, 0530 334b ^ 
GEMINATION STUDIES ON THE SEEDS OF 
CERTAIN THOPICAL AND SUBTROPICAL PLANTS 
■ ; . 
CLAY - ft « - 
i 
GERMINATION STUDIES ON THE SEEDS OP CERTAIN 
TROPICAL AND SUBTROPICAL PLANTS 
* ’’if tv. i • 
Horace Freestone Clay 
U !vl VI. lit I I' || 
Thesis submitted for the degree of 
Master of Science 
University of Massachusetts 
Anherst 
July 1951 
AC HQ WLEDG-EME NT 
The author wishes to express his appreciation 
to Professor Clark L. Thayer, Department of Flori¬ 
culture, Dr. Hay E. Torrey, Department of Botany, 
and Professor Frederick A# McLaughlin, Massachusetts 
Agricultural Experiment Station, for their guidance 
and assistance in the conducting of these experi¬ 
ments and in the preparation of this thesis. 
The author wishes to thank the following persons 
for sending seeds for the tests: Mr. Samuel Kauwe, 
Makawao, Maui, Territory of Hawaii; Hr. Otto 
Degener, Waialua, Oahu, Territory of Hawaii; the 
American Missionaries at El Vergel, Angol, Chile. 
The author also expresses gratitude to Dr. 
Theodore T. Kozlowski of the Department of Botany 
for furnishing space in the Clark Hall greenhouses 
for the tests, and to Professor William L. Doran 
of the same Department for his interest in the 
projects. 
The author is also indebted to the B.F. Goodrich 
Chemical Company, Cleveland, Ohio, for donating * 
Latex V-L 600 for use in several of the experiments. 
TABLE OF CONTENTS 
I* INTRODUCTION 
A. Purpose of study 
II. REVIEW OF LITERATURE 
III. METHODS AND MATERIALS 
A. Treatments 
1. Ammonium thiocyanate 
2. Cobaltous nitrate 
3. Asparaginic acid 
4. Potassium nitrate 
5. Ascorbic acid 
6. Thiourea 
7. Sodium chloride 
8. Ethylene chlorohydrin 
9. Concentrated sulphuric acid 
10. Scarification 
11. Boiling water 
12. Heat 
13. Stratification 
14. Latex V*»L 600 
15. Plantcote 
IV. PRESENTATION AND DISCUSSION 
OF RESULTS 
i 
V. SUMMARY AND CONCLUSIONS 
VI. LITERATURE CITED 
Page 
1 
1 
1 
21 
23 
23 
23 
23 
23 
23 
24 
24 
25 
25 
25 
25 
25 
26 
26 
27 
52 
55 
1 
(TERMINATION STUDIES ON THE SEEDS OP CERTAIN 
TROPICAL AND SUBTROPICAL PLANTS 
INTRODUCTION 
Although many investigators have reported on germina¬ 
tion tests of various types of seed, very few have experi¬ 
mented with the seeds of tropical or subtropical speoies. 
Part of this lack of attention to plants of the warm areas 
may be due to the faot that seeds of these plants are not 
always readily available. Other reasons may be that they 
are not of horticultural value, or are unknown horticul- 
turally. 
If more information were available on the propagation, 
including germination, of many of these lesser known plants, 
growers and retailers oould more easily make them available 
to gardeners and plant fanolers, who are always eager to 
have new types of plants in their gardens and greenhouses. 
Because of this lack of information, it is the purpose 
of these investigations to determine what effeot several 
techniques have on the germination of the seeds of a number 
s 
of tropical and subtropical plants. 
REVIEW OP LITERATURE 
There are a number of faotors which control the germin- 
tion of seeds. Among the most Important of these are the 
viability and dormancy of the seeds at the time of planting. 
If the viability can be prolonged from the time of collection 
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to planting time, or the dormancy can he broken by various 
means, germination will be greatly increased. 
Viability 
About 320 B.C. Theophrastus wrote (81) "of seeds some 
have more vitality than others as to keeping, among the more 
vigorous ones are coriander, beet, leek, cress, mustard, 
rocket, savory -According to Turner (81) the faotors 
which produce long lived seeds are not wholly understood. 
The life of seeds varies greatly with the different families, 
genera, and species. Some seeds, such as willows, poplars, 
Chilean bellflowers and Chinese lychees, are only viable 
for a short time. Under certain conditions, other seeds, 
such as in the ’’macrobiotic" families Leguminosae, Malvaceae, 
and Nymphaeaceae, will remain viable from fifteen to hun¬ 
dreds of years. There are instances of Acaola seeds (16) 
which grew after having been buried for many years. Becquerel 
(15) reports the germination of eighty year old seed of 
three different leguminous plants* Even more notable are 
accounts of the life of the seeds of the Indian lotus, 
Nelumbo nuolfera G-aertn. Ohga (56) gives an account of the 
germination of Indian lotus seeds from South Manchuria which 
were several hundred years old. On Llarch 3, 1951, Wester (83) 
germinated an Indian lotus seed attributed to be fifty 
thousand years old. 
Moss (56), Duvel (33), Steinbauer (73), Barton (10,12), 
Akamlne (3), and Isaac (46) found that seed remained viable 
longer If stored In a oool dry plaoe. 
Dormancy 
3 
Crocker (21) gays that dormancy, or Inability of seeds 
to germinate. Is caused by any one or by a combination of 
the following conditions) 1* Rudimentary embryos that must 
mature before germination oan begin) 2. Complete inhibition 
of water absorption; 3* Mechanical resistance to the expan- 
slon of the embryo and seed contents by enclosing structures; 
• * ' 4 • 
4# Enoasing structures interfering with oxygen absorption 
by the embryo and perhaps carbon dioxide elimination from it, 
resulting in the limitation of the processes dependent upon 
% * * • 
these; 5* A state of dormancy in the embryo itself or some 
organ of it, in oonsequence of which it is unable to grow 
when naked and supplied with all ordinary germination condi¬ 
tions; 6# Combination of two or more of these; 7* Assumption 
of secondary dormancy# 
Spaeth (71) and Crocker (20) state that delayed germina¬ 
tion in seeds results from the impermeability of the seed 
coat# Barton (11) found that dormancy in the seeds of 
amerlcana L# was attributable both to an impermeable seed 
coat and a partially dormant embryo# Spaeth (71) and Davis 
. • 
(24) both discovered that the nuoellar membrane in seeds 
plays an important role in dormancy by restricting the oxy- 
gen intake to the embryo# 
Davis (25) says that the factor responsible for delay 
in germination of Crataegus mollis Scheele occurs largely in 
W v 
the hypocotyl rather than in the cotyledons or in any of the 
external structures* 
Rose (63) and Grlmsley (42) show that In Tills amerlcana 
the seed coat does not promote aormanoy, hut only lengthens 
it* They ascribe the dormancy to the condition in the endo¬ 
sperm or in the embryo, or both* 
Barton (13) suggests, after a study of the seeds of the 
desert plant Lesquerella. that dormancy of the seeds migat be 
due to Immature embryos* 
Kater (38) states that dormanoy is perhaps a rejuvenating 
process and occurs during the ripening period rather than 
after the ripening period* 
Sherman (69) observes that in some seeds, catalase and 
oxidase content increase for several months during 'the 
after-ripening period, showing that there is some activity 
within the seeds during that period* 
Breaking the Dormanoy 
Alexander von Humboldt at the end of the eighteenth 
century observed that old seeds soaked in chlorine water 
germinated better than untreated seeds* Since that time many 
investigators have used various salt solutions and other 
means to hasten the germination of seeds* Lehmann (51) was 
an early worker who emphasized the Importance of chemicals 
» 
in connection with germination* He demonstrated that the 
seeds of Ranunculus soeleratus L* were forced into germina¬ 
tion by the use of various chemlval solutions* 
Rudolf8 (64, 65) suggests that there may be a stimulating 
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effect of certain ions when they enter the seeds which 
become harmful when absorption is too great. He also 
believes that the differential absorption of ions is greatly 
influenced by the amphoteric character of the proteins 
present in the seeds# and the difference between the total 
amount and the total rate of absorption of two kinds of 
seeds can be attributed to the difference in the protein 
contents of these seeds. 
Crocker (21) believes that salt solutions are often ef¬ 
fective in hastening germination because they modify the 
colloids in the seed coats. 
When dormancy or poor germination results from an 
impervious seed coat, it has become a common practice to use 
concentrated sulphuric acid as a carbonizing agent on the seed 
coat. Davis (24) in his work with Ambrosia trifida L. and 
Eokerson (34) in his work with Crataegus both noticed that 
during after-ripening, the embryos became more acid, probably 
due to the hydrolysis of oils and an increase in catalase. It 
can be deduced, therefore, that acids not only carbonize the 
seed coats, but also hasten after-ripening by acting directly 
on the embryo. 
Stoddart (74), Ohga (59), Spaeth (71), Bryan (17), 
» 
Barton (11), Akamine (2,4), and Meginnis (54) all have found 
that concentrated sulphuric acid aids considerably in hasten¬ 
ing germination of various types of seeds with impervious 
seed coat8* Choate (19), however, showed that carbonizing the 
seed coats of Echinocystis lobata Torr. & Cray with 
concentrated sulphuric acid was a very unsatisfactory method 
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of hastening germination of those seeds* 
Potassium nitrate has been used by several workers to 
inorease seed germination by breaking the dormancy. Morinaga 
(55) found it an effective agent with Cynodon seeds. Axentjeff 
(6) stimulated the germination of Amaranthus retroflexus L. 
with potassium nitrate solutions and Akamine (4) increased the 
germination of seeds of many range grasses with a potassium ni¬ 
trate solution. 
Ethylene chlorohydrin was first used by Denny (28) to 
cause the prompt sprouting of dormant potato tubers. Later 
(31) he enqployed it to break the rest period and to induce 
early development of buds of Syrlnga vulgaris L., Prunus 
triloba Lindl., Deutzla gracilis Sieb. & Zucc., Viburnum 
tomentosum Thunb. and other woody plants. Deuber (32), by 
using the ethylene chlorohydrin treatment on sugar maple 
branches, was able to complete some investigations on a 
fungous disease of sugar maple. Bramble (16), using the 
same treatment, broke the rest periods of the branches of 
several trees. Denny (30) hastened the germination of dor¬ 
mant Gladiolus oormels with vapors of ethylene chlorohydrin. 
Kramer (49) used ethylene chlorohydrin to break the dormancy 
of the seeds of several forest trees. 
p 
Denny (28) found that a treatment with a thiourea solu¬ 
tion forced potato tubers to develop more than one sprout per 
eye. Thompson (76, 77) greatly increased the germination of 
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lettuce seeds with this e&me chemical. Tukey (80) not only 
broke the dormancy of peach seeds with thiourea, but he 
found that It reduced the Incidence of molds and common 
seed.borne fungi. 
Havas (45) in 1935 writes that little Is known regarding 
the role of ascorbic acid in the life of the higher plants 
though he found some stimulation of the germination of wheat 
by the use of ascorbic acid solutions* Akamlne (4) determined 
that ascorbic acid increased the germination of the seeds of 
many range grasses. Davies (23) promoted the better germina¬ 
tion of the seed of several different plants with the same 
treatment* 
It is suggested that certain sulphur compounds such as 
some of the thiocyanates have an effect on the enzyme acti¬ 
vity of certain seeds* Denny (29), believing that thiocyanates 
hasten amylase aotivity in an indirect way, used this theory 
(28) in employing thiocyanates to force the early sprouting 
of potatoes* Thompson (77, 78) and Akamlne (4) increased the 
germination of many seeds of various types by the use of 
ammonium thiocyanate* Shozo (70| found that germination of 
Sesamum lndicum L* was stimulated more by ammonium salts 
than by nitrates* 
Improvement in germination of many hard coated seeds 
has been acconplished by the use of boiling water or warm 
water as a forcing agent* Rose (63) noted better germination 
of the seeds of Ulex europaeus L., Alblzzla, Mimosa, and 
8 
PItheoelloblum with this method, though naturally exposure 
was not so prolonged as to kill the embryos* Akamine (2,4) 
found that the hot water treatment was effective with the 
seeds of many range grasses and also with Leucaena glauca 
Benth* & Hook* He thinks that hot water alters the nature 
of the seed coat in such a way as to permit germination* On 
the contrary, Barton (14) decided that seeds of Phaseolus 
are injured by soaking in water. 
Filing, nioking, scraping, and other methods of scari¬ 
fication are often en^loyed in breaking the dormancy of 
seeds* By scarifying them with a file, Wester (83) was able 
to germinate two Indian lotus seeds, attributed to be fifty 
thousand years old* Ohga (56) accomplished the same thing 
with Indian lotus seeds in 1923* Hay (62), Seiupers (66), 
and Harrington (44) obtained better germination of imperme¬ 
able seeds by using the scarification technique* Shaw (6?) 
states that one of the few methods of causing water to enter 
the stomatal cavities in the fruit coat of Nelumbo luteft 
Wllld* Is by filing through the palisade layer of the fruit 
coat* Under natural conditions, some seeds must remain in 
the soil for long periods of time before moisture penetrates 
enough to cause germination* 
Choate (19) discovered that with Eohlnocystls lobata 
germination results from methods other than stratification 
were extremely unsatisfactory* Other workers have also 
found that good germination resulted after certain seeds were 
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stored In damp peat or sand at near freezing temperatures 
for varying amounts of time# Apparently in some seeds one 
of the after-ripening changes is an increased permeability, 
which take8 place readily in moist stratification at refrig¬ 
eration temperatures# Davis (25), Spaeth (71), Barton (9,11), 
Senpers (66), Giersbach (40), Flemlon (38,39), and Crocker 
(22) all proved that stratification is effective with vari¬ 
ous seeds# Flemion (38) states that the catalase aotlvity of 
stratified seeds of Sorbus aucuoarla L# Increases until the 
seeds are fully after-ripened, at which time it is about 
ten times that of the dry controls# 
Various travelers to Australia have noted that Eucalyp¬ 
tus seeds have germinated in large numbers in areas devasta¬ 
ted by fires. This, and other similar oircumetances, have 
led investigators to use heat treatments in promoting better 
germination of some seeds. Crocker (20) used high tmeperatures 
to bring about the better germination OT the seeds of oockle- 
bur# It is thought that heating seeds increases the rate of 
diffusion of oxygen through the seed coat, thereby raising 
the respiratory ratio# Harrington (44), however, was not 
able to break the dormancy of the Impermeable seeds of red 
clover or sweet clover by subjecting them to high tempera¬ 
tures# 
General Statement 
Many techniques have been used to obtain better germina¬ 
tion of various types of seeds# As has been noted in the 
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foregoing review of literature, some of these are success¬ 
ful and others are not* It would be impossible to estimate 
in advance the proportion of impermeable seeds which would 
germinate in a given length of time unless they had first 
been subjected to a series of tests. 
The following seeds, with common names according to 
Standardized Plant Names (72), were used in the experiments: 
Abrus orecatorius L. Leguminosae Jequirity Rosarypea 
Acacia eallncna Wendl. Leguminosae Goldwreath Acacia 
Araucaria arauoana Koch. Araucariaceae Monkeypuzzle 
Araucaria 
Brachychlton acerlfollum F. Muell. Stercullaceae Flame 
Bottletree 
Drlmys Wlnterl Forst. Winteraceae Wintersbark Drirays 
Embothrlum cocclneum Forst. Proteaceae Chilean Firebush 
Erythrlna sandwlcensls Degener Leguminosae "Wiliwili" (57) 
Eucalyptus torquata Luehm. Myrtaceae Coolgardie Coral 
Eucalyptus 
Lapagerla rosea Ruiz & Pav. Lillaceae Red Chilebells 
Scaevola frutescens (Mill.) Krause var. serlcea (Forst.f.) 
toerr. G-oodeniaceae “Beach Naupaka" 
(57) 
Abrus orecatorius L. is a slender twining vine of the 
East Indies. It has been introduced into various parts of 
the tropics and has various common names. In the United 
States it is called “black eyed Susan1’, “bead vine”, or 
“crab’s eyes”. In India it is called “Indian liquorice”, 
“Kuntumani”, and “ollnda-wel”. The Hawailans call it 
"pukiawelei", and In China they name it “anxious desire" 
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because a widow wept in its shade and died of grief. (57), 
The seeds, about 3/4 cm. in length (Figure 1), are 
bright red with a black spot near the hilum. They are psed 
in making rosaries, hence the name preoatorlus which is 
from the Latin precatlo. meaning praying. The seeds are also 
made into leis, chains, and bracelets. They are fairly uni¬ 
form in weight and size, are hard and durable, so they have 
long been used as a unit of weight in the Far East. The seeds 
may be eaten after they have been oooked to destroy the alka¬ 
loid abrln. The acrid poison is often used orlmin&lly in 
India (53) for killing cattle. The seeds are powdered and 
formed into a paste, into which arrows are dipped. An ar¬ 
row wound is generally fatal with cattle in twenty four 
hourSt People have been killed by eating raw broken seeds, 
which are supposed to be even more dangerous if inserted 
under the skin* (57). 
The Juice of the green leaves is taken internally for 
purifying the blood in India. (53). The dried leaves, which 
9 
have a licorice flavor, are made into a tea. The root, also 
with a licorice flavor, is used medioinally in India for sore 
throat and rheumatism. It has been said that the plant fore¬ 
oasts the Feather, as the leaves fold up slightly when night 
comes, or a storm approaches. 
It is well known that most brigit oolored seeds attract 
the notice of birds, but Abrus seeds have never been found 
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In the intestinal tract of any bird (43). 
Acacia saljgna Wendl. is the "golden wattle" from Souths 
western Australia* It is a shrubby tree about fifteen feet 
tall which blooms in October and November in Australia, 
where it is much planted in parks and gardens for its one 
half inch golden-yellow flowers* The tree has a drooping 
willow-like habit* It is recommended for quick growing, low 
windbreaks and for erosion control. It resists the hot, dry 
winds of Algeria better than most species of Acacia (82). 
It is the chief tree chosen for tanner’s bark in 
Australia and is also used as a source of gum arabio* 
Sheat (68) recommends passing the seed through a 
flame before planting. Burbidge (18) suggests soaking the 
seed in hot water for several hours previous to planting. 
The seeds (Figure 1) are glossy brown and about 1/2 cm. long. 
Araucaria araucana Koch, is a beautiful symmetrical 
tree which is a native of Chile and Patagonia. The genus 
name Araucaria is from Arauoo, a province in Southern Chile. 
The "Chile Pine" furnishes a hard durable timber which is 
yellowish-white with an attractive grain and is oapable of 
being polished and made into handsome furniture and other 
articles. The wood is also very well adapted for ship build. 
* * * 
ing. The resin is pale and has the odor of frankincense (82). 
This tree also provides an abundance of edible seeds, 4 cm. 
long (Figure 1), which form one of the main articles of food 
of the natives. Eiditeen bearing trees are supposed to be 
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able to yield enou#i fruits to sustain a man for a year (82). 
The sharp scale-like leaves give rise to the story that 
a monkeyi once he has climbed the tree, cannot descend - 
hence the oommon name, * monkey-puzzle tree". 
The female trees attain a height of one hundred and 
fifty feet, the males being somewhat smaller. They grow fre¬ 
quently on arid rocky eminences. It is hardier than any of 
the other species of Araucaria and will grow in Norway, as 
© 
far north as 61 15*• Dr. William A. Dayton of the Forest 
Service, United States Department of Agriculture, reports 
(26) that he has a seven foot specimen of Araucaria araucana 
growing near his home in Maryland. 
Sheat (68) recommends a seed compost of equal parts of 
loam, peat, and sand. Seeds should be covered to a depth equal 
to their diameter. Burbidge (18) observed that plants of 
varying habits of growth o«cur among the seedlings. 
According to the Paoiflc Northwest Forest Experiment 
Station in Portland, Oregon (60), Araucaria seeds should be 
stratified in a moist medium at freezing temperatures for at 
least a month before being planted. 
Aechmann Brothers (5) as commercial growers of Araucaria 
have no recommendations to make as to the best method of 
» 
growing this species from seed. Ellis (35) states that seed 
should be planted as soon as possible after arrival from 
Chile. 
Bra chy chi ton acerlfollum F. Muell. it the " flame tree11 
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of New South Wales and Queensland* The generlo name is from 
the Greek, referring to the short Imbricated hairs and scales 
(8)* It Is a moderately sized tree ranging In height from 
twenty to one hundred feet, with large, glossy palmate leaves* 
It grows and flowers at comparatively low elevations, but 
Is more suited to higher elevations, thriving up to 5500 feet 
in Ceylon (53)* In Australia (52), when bare of leaves, it 
produces large masses of bell-shaped bright red flowers* A 
mucilaginous gum is exuded from the smooth thick bark which 
can be hardened into a tragacanth. The bark also yields a 
fiber which has been used in rope making* 
The seeds (Figure 1) are about 3/4 cm* long. No viability 
or germination record has apparently ever been made of this 
species* 
Drlmys Wlnterl Forst* is a olose ally of the Magnolias* 
It is a magnificent upright tree, forty or fifty feet hi$i, 
which grows wild in the windy forest country west of the 
Straits of Magellan. The ivory-white. Jasmine-scented flowers 
are one and one half inches in diameter, and are produced 
in hanging dusters beyond the large leathery leaves. The 
tree is in flower for about six months beginning in January* 
It is fast growing, and despite its large leaves, can endure 
strong winds. It forms a good screen for other plants. The 
fruit is berry-like and is eaten by parrots. The tree was 
called "Boighe" by the original inhabitants of Chile (82) 
and was considered sacred by them. The medicinal "Winter's 
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bark" is obtained from this tree* The generic name Qrlmys 
means acrid and the speoiflo name Is In honor of Captain 
John Winter who brought the tree to England from the Straits 
of Magellan in 1759* 
The bark is used as a spice and yields a tonic and 
stimulant which is valuable in gastric troubles* Winter used 
the bark to oure eases of scurvy on shipboard* The wood, 
which is never attacked by insects, is used in furniture and 
cabinet making in Chile* The wood is wholly composed of tra- 
cheids, a condition which Jeffrey (47) considers to be a 
regressive and not a primitive detail* * 
The seeds are small, about 1/2 cnu long* (Figure I)* 
Sheat (68) does not recommend planting it from seed* Evans 
and Reeves (37) have never had any suocess in the growing 
of this plant from seed* 
Embothrlum ooocineua Forst* comes from an area extend¬ 
ing from Chile south th the Straits of Magellan. In the 
United States and England it is called "Chilean firebush", 
while in Chile it is known as "notra" or "clruelillo"* It 
is a tree of rare beauty, attaining a height of thirty feet, 
and is much prized as a source of cabinet and furniture 
wood* It bears thick, glossy, oval leaves, and dusters of 
vermilion orange flowers whioh are said to shine in the 
evening li$rt with astonishing brilliance* (82). The tree 
is very hardy and will even grow on the island of Tierra del 
Fuego in latitude 54°. 
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The flattened seed is about 3/4 cm. long (Figure 1). 
Bailey's "The Standard Cyclopedia of Horticulture" gives 
no information on germination methods except that this 
plant is "grown from seeds". Sheat (68) and Evans and Reeves 
(37) both report good germination with the use of seed 
composts composed of three parts peat moss, two parts sand, 
and one part loam. The Pacific Northwest Forest Experiment 
Station in Portland, Oregon (60), suggests that stratification 
techniques might aid in germination. 
Erythrina sandwicensls Degener is the Hawaiian "wili- 
wili", which is endemic to the Hawaiian Islands. It is 
found from near sea level to two thousand feet altitude on 
the lee, or dry, hot sides of all the Hawaiian Islands (57). 
The tree attains a height of thirty feet and has a short, 
thick, spiny, gnarled trunk. The showy orange flowers appear 
in dense clusters in the spring when the tree is without 
leaves. The generic name Erythrina is from the Greek erythros 
meaning red, referring to the red flowers. The specific name 
is for the former name of the Hawaiian Islands, the Sandwich 
Islands, named in honor of the Earl of Sandwich by Captain 
James Cook. 
The bright red, oblong seeds, 1 1/2 cm. long (Figure 1), 
are strung into leis in Hawaii. The wood is very light and 
was formerly used in Hawaii for surf boards, outriggers of 
canoes, and for fish net floats. 
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Eucalyptus torguata Luehm* is the "coral gum* or 
"Coolgardie gum* of Western Australia* *t Is a small tree 
from ei^it to twenty feet high which blooms from November 
to January in Australia. (52) It is one of the best 6mall 
ornamental gums* It is fast growing* drought resistant* and 
shapely* The bronze-colored flower buds have a distinctive 
corrugated appearance and the flowers themselves are a pleas¬ 
ing tone of pink, making an unusual color combination* 
Young plants only two years old have been known to flower in 
pots* « 
The wort Eucalyptus is derived from the Greek eju for 
well, and oalyptra for lid, refering to the united sepals*(8), 
Evans and Reeves (57) recommend passing the seeds through 
fire before planting* The seeds are very small, about 1/10 cm* 
long (Figure 1) and, according to Bailey (7), there are 
about twelve thousand fertile seeds to the pound. 
Lapagerla rosea Ruiz A pav*, the *Chilean bellflower", 
was formerly placed in the Phlleslaceae, but is now classi¬ 
fied in the Llliaoeae. It is the "copihue" or "copigue*, the 
national flower of Chile. The generio name Lanagerla is 
from the Empress Josephine, nee" Tasher de la Pageria. (79)* 
It is one of the most prized of all olimblng plants* 
The first living plants were introduced into England in 1847* 
It bears long, waxy, tubular flowers which bear a glitter-* 
ing granulation so that they appear to be made of snow (79). 
There are several varieties with flowers ranging fvom 
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white to rose crimson in color. 
According to Von Mueller (82), it le the only plant 
which can exist in the area covered by the sulphurous smoke 
of the local smelters in Chile* 
The fruits, which are about the size of a hen*s egg, are 
sweet and edible* Seeds exported from Chile have given very 
poor germination* Father Hollermayer, a missionary botanist 
in Southern Chile, observes (79) that seeds germinate in the 
rotting fruits. He sent ripe fruits to California where they 
arrived in a decaying condition, yet they gave 80 percent 
germination* 
Sheat (68) says that they can be grown from seed, but 
this method is unreliable* Burbidge (18) recommends planting 
the seeds as soon as ripe* He states that they germinate In 
one month* The seeds are about 1/2 cm* long (Figure 1)« 
Evans and Reeves (37) have never received viable seeds from 
any souroe* 
goaevola frutescens (Mill*) Krause var. serloegt (Forst. 
f.) Merr., the “beach naupaka* or “naupaka kahakai" is a 
large, spreading, succulent shrub* It grows wild on Hawaiian 
beaches Just above the high tide line and is often planted 
at beach homes for hedges and windbreaks, for sand binding, 
» 
and for preventing erosion* It forms a humus in the sand 
on which other plants can establish themselves* 
In Malaya the bark of the species is used for treating 
beriberi and indigestion; and the bitter leaves are used 
for poultices and are cooked for greens* The pith is useful 
In the manufacture of eun hate, fleh-net floats, artificial 
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flowers, and rloe paper* The two-celled berries are white, 
and are called "huakekili", meaning hailstones, by the 
Hawaiian*. When dry they are about 1 cm. long (Figure 1). 
Degener (27) reports very poor germination of the seeds, 
both In the Hawaiian Islands, and on Canton Island where the 
seeds were planted as an erosion control measure* 
Neal (57) tells one of the best known stories in Hawaii 
about the "naupaka"i"Two lovers quarreled and the maiden tore 
a naupaka flower in two and declared she would not love her 
old sweetheart again until he should bring to her a perfect 
flower* He searched in vain all over the islands, for these 
flowers, whether they g?*ew on the seashore, on the plains, 
or in the mountains, had become half flowers. And it Is said 
that he died of a broken heart*• 
* 
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Figure 1 
Seeds used in experiments (actual size). Left to 
right: Erythrina sandwicensis: Araucaria araucana; 
Scaevola frutescens var. sericea; Brachychiton 
acerifolium; Abrus precatorius: Embothrium 
coccineum; Lapageria rosea: Acacia saligna: 
Drimys Winteri; and Eucalyptus torouata. 
MATERIALS AND METHODS 
Planting 
In all the germination tests, the shredded sphagnum 
moss technique of Stoutemyer, Close and Hope (75) was 
used* In the first group of tests Stoutemyer^ method was 
modified somewhat by placing a John Innes compost (50) be¬ 
neath the layer of shredded moss. This compost was sterilized 
in the planting flats for eight hours with steam at five 
pounds pressure. Damping-off was prevented and over-water¬ 
ing was avoided by planting the seed on sphagnum moss or 
under a light layer of it. Ten seeds were planted in each 
treatment; the treatments were replicated except for a 
change in humidity which will be described later. The tests 
were conducted during the period March 7, 1951 to June 30, 
1951. Daily notes were made on the percent of germination 
of each type of seed. 
Location of Tests 
The germination tests were conducted at the University 
of Massachusetts, Amherst, Massachusetts, in the steam 
heated greenhouses of the Floriculture Dpeartment at French 
Hall, and the steam heated greenhouses of the Botany Depart¬ 
ment at Clarfc Hall. 
Temperature 
The temperature in both greenhouses were the same. 
During the month of March in the germinating greenhouses, 
the day temperatures ranged from 26.5°C. to 29.5°C., while 
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the night tenperatures for the same month ranged from 
15.5°C. to 18.5°C. In April the day temperatures ranged 
from 29.5°C. to 32.0°C., and the night temperatures from 
15.5°C. to 18.5°C. During the months of May and June the 
temperatures ranged from 32.0°C. to 35.0°C. in the day¬ 
time and from 18.5°C. to 21.0°C. at night. 
Humidity 
In the French Hall greenhouse, where one half the tests 
were conducted, the humidity ranged during the test6 from 
32# to 4?#• In the Clark Hall greenhouse, where the other 
half of the tests were made, the humidity ranged from 96# 
i 
to 100#. The humidity in the Clark Hall greenhouse was main¬ 
tained at the high level by using two Model 31 Standard 
Humidifiers. The humidity readings in all cases were made 
with a Taylor Sling Psychrometer. 
Source of Seeds 
The seeds of Lapagerla. Araucaria. Drlmys, and Smbo- 
thrlum were collected by American missionaries stationed at 
El Vergel, Angol, Chile. These seeds were brought from 
Chile by plane to Miami, Florida, by Mr. Theodore Miller, 
l 
and were fumigated at the United States Department of Agri¬ 
culture Plant Inspection House with methyl bromide at the 
» 
rate of 3 pounds per thousand cubic feet for 2 hours at 
71°F. The seeds of Lapageria were removed from the fruit 
and shipped in damp paper by air mail special-delivery to 
Amherst. The seeds of the other three species were shipped 
by Railway Express# 
The seeds of Erythrlna were collected in the hot, arid 
Kahikinui area of Maul, Territory of Hawaii, by Mr. Samuel 
Kauwe, and were shipped by airmail parcel post after being 
fumigated with methyl bromide as in the case of Lapageria. 
The gcaevola seeds were collected at Waialua, Oahu, 
Territory of Hawaii, by Mr. Otto Degener, and after being 
fumigated, were shipped by airmail parcel post. 
Abrus seeds were collected by the author at Cooonut 
Drove, Florida, and were brought by plane to Amherst. 
The seeds of Acacia. Eucalyptus, and Brachychiton 
were obtained from Herbst Brothers, Seedsmen, New York 
City. This concern gives the following sources for the 
seed: Acacia, obtained from Italy; Eucalyptus, from Union 
of South Africa; and Brachyohlton. from Southern California. 
Treatment^ 
1% solutions of several compounds were used in repli¬ 
cated treatments ( except for the humidity factor ) on all 
> «■# 
seeds except Lapagerla. Embothrlum. Drlmys. and Araucaria. 
i 
solutions of the following were used: ammonium thiocyanate 
cobaltous nitrate, asparaginio acid, potassium nitrate, and 
ascorbic acid. 
Special precautions, as advised by Davies, Atkins, and 
Hudson (23), were taken with the solutions of ascorbio 
acid ( Vitamin C ) which is very easily oxidized. Distilled 
water was boiled Just before use and weighed ascorbio acid 
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was dissolved In It# The solution was cooled to 5.5# C# and 
the seeds were Immersed In It for varying lengths of time 
according to the treatment# The solution wilih the soaking 
seeds was kept at a constant temperature of 5#5° C# A new 
solution was made up for each treatment# 
The use of cobaltous nitrate and asparaginic acid 
solutions was suggested by Dr# C#A. Peters, Professor of 
Chemistry Emeritus of the University of Massachusetts# Dr# 
Peters thought that either one of these compounds might 
form complexes with the compounds in some of the seed 
coats which would aid in quicker germination# The solution 
of cobaltous nitrate was kept at a oonstant temperature of 
5#5° C# during the experiments# 
' h* V<4 • * ^ \ 
A 3* solution of thiourea was used in the tests# A 
solution of this strength had been used in the experiments 
of otheh investigators and had proved more advantageous 
than 1% solutions# 
A 1% solution of sodium chloride was used in the 
treatments of Sfeaevola seeds only# Since this plant grows 
naturally near salt water, it was thought that sodium 
ohloride might aid in germination# 
Seeds of all plants except I^apagerla were given . 
•thylene ohlorohydrin treatments# In each treatment 4 ml# 
were used in an air tight 1 liter bottle# 
All the treatments thus far mentioned were for periods 
of 24, 48, and 72 hours, replicated except for the humidi¬ 
ty factor# 
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Concentrated sulphuric acid was used on all the seeds 
except Lapagerla for varying periods of time depending on 
the results in each treatment. The various exposures to 
concentrated sulphuric acid will be noted in the accompany¬ 
ing tables. 
The scarification technique was used on all the seeds 
except Lapagerla. Scarification was accomplished with a 
tapered, triangular five-inch file. 
In the first treatments with boiling water, the seeds 
were actually boiled for varying amounts of time. When It 
was discovered that this actually killed the embryos, they 
were placed In boiling water and allowed to remain there 
for a period of 12 hours while the water cooled. 
All the seeds except Araucaria, Drlmys, and Lapagerla 
were subjected to 9 hour treatments with heat. One treat¬ 
ment was at a temperature of 37.5°C. to 43.5°C. The other 
treatment was at a temperature of 49.0°C. to 51.5°C. The 
tests were replicated in the cases where the first test 
was effective in hastening germination. 
The seeds of Abrus, Soaevola, and Erythrlna were sub¬ 
jected to moist stratification at relatively hi$i tempera¬ 
tures, as has been suggested for seeds of certain palms (36). 
One lot was stratified in moist peat moss and sand for one 
month at a temperature of 26.5°0. to 32.0°C. Another lot 
was stratified for the same length of time at temperatures 
of 15.5°C. to 21.0°C. 
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The seeds of Drlmys, Embothrium. and Araucaria, were 
stratified in moist sand and peat moss for a period of one 
month at the following temperatures: -1°C., 7°C., and 19.5°C. 
Untreated Embothrlum seeds were planted in a mixture of 
3 parts peat moss, 2 parts sand, and 1 part loam, since this 
mixture had been used successfully by Sheat (68) and by 
Evans and Reeves (37). 
Part of the seeds of Drlmys and Laoageria were planted 
on arrival from the Plant Inspection House in Miami, Florida. 
The remaining seeds of Lopagerla were subjected to several 
treatments. Some seeds were coated with varying dilutions 
of Latex V-L 600 which was donated for the tests by the B.F. 
Goodrich Chemical Company, Cleveland, Ohio (41). The treat¬ 
ments with Latex V-L 600 were: undiluted; diluted with two 
times its volume of distilled water; diluted four times; 
diluted six times; and diluted with eight times its volume 
of distilled water. Another set of seeds was coated with 
Plantcote, containing Geon Latex 31-X, from the No-Wilt 
Plant Products Company, Brighton, Michigan. The Plantcote 
was diluted with three times its volume of distilled water. 
The coated seeds were stored at room temperature for 
periods of one week and one month before being planted. 
» 
One uncoated group of seeds in each case served as a control. 
In all the various teste controls were used which were 
untreated seeds of each species. 
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Abrus oreoatorlus 
The seeds of Abrus showed little effect of any treat¬ 
ments except as a result of concentrated sulphuric acid 
treatment and so&rifioation.(Table 1). The quickest and 
most consistent good germination resulted from scarifica¬ 
tion combined with high humidity and higher day and ni$it 
temperatures which apparently approximate the natural grow¬ 
ing conditions of Abrus* whereas lower humidity and tempera¬ 
ture do not* 
The 2 hour exposure to concentrated sulphuric acid was 
more effective than 1, 1 1/2, or 2 1/2 hours of exposure. 
High humidity aided in germination. 
Significant results were likewise obtained with the 
hot water technique though, as would be expected, the 
embryos were killed when the temperature was too high. 
Aoacla sallgna 
The treatments which gave equally good results with 
Acacia seeds were: concentrated sulphuric acid, scarifica¬ 
tion, hot water, and heat at from 37.5 °0. to 43.5 0., 
jTable 11). Fairly good results were obtained when the 
» 
seeds were soaked for forty-eight hours in a solution of 
thiourea. 
With the sulphuric acid treatment the best results 
followed i hour treatments. Temperature and humidity 
differences had no effect on germination* 
Most rapid germination was obtained by scarifying the 
seeds and by soakifcg for twelve hours in hot water* Differ¬ 
ences in temperature and humidity had no effect on germin¬ 
ation in these treatments* 
Heating the seeds for nine hours at temperatures from 
o o 
37*5 C* to 43*5 0* gave excellent germination* Higher 
tenqoerature and humidity did not hasten it* 
Forty-eight hour soaking in solutions of ammonium 
thiocyanate and thiourea promoted better germination than 
did twenty-four or seventy-two hour soakings* 
Araucaria araucana 
Scarification was the most effective means of obtain¬ 
ing good germination of the seeds of Araucarlft (Table 111)* 
Cobaltous nitrate and ammonium thiocyanate also lnduoed 
good germination. An Increase in temperature and humidity 
did not promote better germination in these treatments* 
No one treatment produced more rapid germination than any 
other (Figure 2)* 
Brachychiton aoerlfollum 
Scarification was the only treatment which enhanced 
germination with the seeds of Brachychiton, althou^a soak¬ 
ing them in hot water for twelve hours gave fairly good 
resuits*(Table IV)* Temperature and humidity were not limi¬ 
ting factors in the germination of these seeds* 
Figure 2 
Germination of Araucaria araucana seeds 
planted April 16, 1951. Photograph made on 
June 5, 1951. Treatments, left to right: 
control; scarification; thiourea; asparaginic 
acid; ammonium thiocyanate; ethylene chloro- 
hydrin; potassium nitrate; cobaltous nitrate; 
ascorbic acid; concentrated sulphuric acid; 
and boiling water. 
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Since heat treatments killed the embryos, there was 
no germination in these tests* 
Drimys Winteri 
No treatment whatever was effective in promoting any 
germination of Drimys seeds (Table V)* Prom the results it 
would seem that these seeds have a very short period of 
longevity and were not viable when they were received in 
Amherst* Perhaps they should have been handled by the me¬ 
thod used with seeds of Laoageria* 
The germinability test suggested by Porter, Durrell, 
and Romm (61) was used on several lots of Drimys seed* 
This test, in which 2,3,5, triphenyl tetrazoliumehloride 
is employed, did not indicate that the embryos were alive* 
Viable seeds of Erythrina sandwloensls were used as a control 
in these tests* 
Embothrlum cocclneum 
The seeds of Embothrlum did not germinate under any 
treatment (Table VI)* As in the case of Drimys. it is prob¬ 
able that they have a short period of longevity* 
The 2,3,5, triphenyl tetrazoliumehloride treatment did 
not indicate viable seeds. Viable Erythrina sandwloensls 
seeds were used as a control* 
Erythrina sandwlcensls 
An observation of Table VII will show that the best 
if 
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germination of Erythrlna seeds was secured by treatment with 
concentrated sulphuric acid for 2 hours, by soarification, 
and by twelve hour treatments with hot water. The most rapid 
germination resulted from the ecarifioation method. An in¬ 
crease in temperature and himidity did not hasten germina¬ 
tion* ' 
Fairly good results were produced when the seeds were 
soaked for forty-eight hours In asparaginic acid solutions. 
In several twenty-four hour treatments, especially 
with ethylene ohlorohydrin and thiourea, it will be noticed 
that there was a deoided drop in the percentage of germina¬ 
tion when humidity was raised. With ethylene chlorohydrin 
it ranged from eighty to forty percent, and with thiourea 
from eighty to thirty percent. Erythrlna seeds should ger¬ 
minate best at the lower humidity because it more nearly 
simulates the natural ecological conditions of the plant 
in the arid parts of the Hawaiian Islands* 
Scarification produced excellent germination of 
Eucalyptus seeds* (Table Fill)* Good germination resulted 
after seventy-two hour treatments with cobaltous nitrate 
and asparaginic acid* Hot water and the heat treatment 
were also effective in promoting good germination. Xet the 
most rapid and best germination was obtained with the scar¬ 
ification technique. Temperature and humidity were not 
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limiting factors* 
Seventy-two hour treatments with ascorbic acid and thiourea 
solutions were followed by good germination* Increasing the 
tenqperature and humidity did not increase the germination. 
There was no germination of Eucalyptus seeds heat- 
treated at 37.5°C. to 43.5°C* and exposed to 32-47$ 
humidity* Under the same treatment at 96-100$ humidity 
germination rose to 70$. The higher humidity seems to be 
a positive factor in producing better germination in this 
case* 
Lapagerla rosea 
( « V. * 
The results of the tests with Lapagerla rosea show that 
the best germination is secured with fresh seeds which are 
planted soon after removal from the fruit (Table IX)* 
Adams (1), in his work with the seeds of several plants 
with fleshy fruits, observes that the best results are ob¬ 
tained when the seeds are not allowed to become dry, but 
are sown as soon as they are ripe. 
It is significant that Latex V-L 600, undiluted and 
also diluted to twice its volume, maintained the viability 
of kap&gerla seed in a few cases for a week. Plantcote 
diluted to three times its volume exerted the same effect. 
Soaevola frutescens var. serlcea 
As will be noted in Table X, the best and most rapid 
germination of Scaevola was obtained when the seeds were 
scarified. The percentage of germination in this case was 
somewhat greater when the humidity was increased. Also it 
was possible to hasten germination by soaking the seeds in 
concentrated sulphuric acid for one hour, in ammonium thio¬ 
cyanate for twenty-four hours, or in cobaltous nitrate for 
forty-eight hours (Figure 3). 
When the seeds were treated for forty-eight hours in 
ascorbic acid with low humidity, there was 100# germination, 
but when the humidity was increased, there was only 10# 
germination. In the same treatment soaking for seventy-two 
hours and planting in low humidity gave poor results, 
while at higher humidity the germination was excellent. 
Ethylene chlorohydrin, sodium chloride, heat, and hot 
water treatments gave very poor results. 
Figure 3 
Germination of Scaevola frutescens var. sericea planted 
March 7, 1951. Photograph made on May 8, 1951. Treatments 
left to right: control; ascorbic acid; thiourea; 
concentrated sulphuric acid; ammonium thiocyanate; 
ethylene chlorohydrin; potassium nitrate; boiling water; 
and scarification. 
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Table I 
GERMINATION OP ABRU3 PRECATORIUfl 
Treatment 
\ 
Date Length 
planted of 
1951 treat* 
in hrs* 
Humi¬ 
dity 
% 
Date 
first 
germ* 
Date 
final 
germ. 
Total 
germ* germ. 
Aeoorbie 5-7 24 32-47 3-22 3-22 2 20 
acid 4*16 46 ft 4-29 4-29 1 10 
6-10 72 It 5-29 5-29 1 10 
/ 5-20 24 96-100 6-4 6-4 1 10 
6-7 48 * 6-20 6-20 1 10 
-- 6-5 72 u 
- • 0 0 
. * i i 
Potassium 3-7 24 32-47 0 0 
nitrate 4-16 $5 ft — - 0 0 
6-10 72 II - - 0 0 
5-20 24 96-100 -■ 4M» 0 0 
6-6 ?2 M — — 0 0 
6-7 46 II 6-20 6-20 1 10 
Cobaltoue 4-16 48 32-47 4-24 4-29 3 30 
nitrate 5-10 72 N - - 0 0 
5-20 24 ft - — 0 0 
5-22 24 96-100 - 0 0 
6-5 72 n — - 0 0 
6-7 48 96-100 6-19 6-19 2 20 
Ammonium 3-7 24 32-47 0 0 
thiocyanate 4-16 48 ff 5-22 5-22 1 10 
5-10 72 II — — 0 0 
6-20 24 96-100 - - 0 0 
6-5 72 » 613 6-13 1 10 
6-7 48 ii - *» 0 0 
Ethylene 3-7 24 32-47 mm mm 0 0 
ohlorohy- 4-16 48 it ♦ 0 0 
drin 5-10 72 w — — 0 0 
6-20 24 96-100 — — 0 0 
6-5 72 tl 6-13 6-13 1. 10 
6-7 48 N mm - 0 0 
Thiourea 3-7 24 32-47 3-18 4-19 3 30 
4-16 48 II — m 0 0 
5-10 72 H 6-28 5-28 1 10 
5-20 24 96-100 - mm 0 0 
6—5 72 « - 0 0 
6-7 46 ii • 0 0 
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Table I oont'd* 
Date 
planted 
1951 
Length 
of 
treat* 
in hrs* 
Humi¬ 
dity 
% 
Date 
first 
germ* 
Date 
final 
germ* 
Total 
germ. 
• 
% 
% 
germ. 
4-16 48 32-47 5-5 5-5 1 10 
6-10 72 n - 0 0 
6-20 24 ft m - 0 0 
5-22 24 96-100 Urn m 0 0 
6-5 72 • — m 0 0 
6-7 48 « • • 0 0 
3-7 1 32-47 3-18 3-18 1 10 
4-16 14 32-47 4-25 4-25 2 20 
6-10 2 II 6-21 5-24 9 90 
5-20 2 90-100 5-30 6-4 9 90 
6-5 2& ft 6-17 0-18 6 60 
6-7 « 0-17 6—18 4 40 
3-7 32-47 m 0 0 
4-16 «• II - - 0 0 
6-10 m II - - 0 0 
5-20 90-100 5-28 5-28 10 100 
6-5 II 6-13 6-13 10 100 
6-7 
- 
ft 6-14 6-14 10 100 
3-7 5 min* 32-47 0 0 
4-16 10 min* II • - 0 0 
5-10 12 hr s* 32-47 6-26 5-29 6 60 
6-20 12 90-100 5-28 5-28 6 60 
6-5 12 ft 6-14 6-14 7 70 
6-7 12 « 6-15 6-15 6 00 
4-25 9 32-47 jl 0 0 
5-10 9 96-100 • ** 0 0 
3-20 1 mo. 32-47 5-10 5-10 2 20 
3-20 1 mo* 96-100 4* - 0 0 
3-7 32-47 «» — 0 0 
4-16 — « ftMft - 0 0 
6-10 ii m 0 0 
5-20 901100 - - 0 0 
6-5 • 11 — - 0 0 
6-7 • ft ** *** 0 0 
Treatment 
Asparaginic 
aold 
Concentrated 
sulphuric 
acid 
Scarification 
Bolling water 
Hot water 
Heat 
37.5°-43.5°C. 
49.0o-51.5*C. 
Stratification 
20.5®-32.0*0. 
15.5®-21.0°C. 
Control 
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Table H 
GERMINATION OF J&&2M JBAU8I4 
Treatment 
' j , * ( 
Date 
planted 
1951 
Length 
of 
treat* 
in hrs. 
Humi¬ 
dity 
* 
Date 
flret 
' germ. 
Date 
final 
germ. 
Total 
germ. 
X 
germ. 
Aeeorblo 4-25 48 32-47 5-5 5-10 3 
mm «■» mm mm aa. 
30 
acid 5-10 72 N •» 0 0 
5-20 24 II •» 0 0 
5-22 24 96-100 ♦ , „ 0 0 
6-5 72 N • 0 0 
6-7 48 N 6-24 . 6-24 1 10 
Potassium 4-25 48 32-47 5-6 5-10 3 30 
nitrate 5-10 72 n - - ’ 0 0 
5-20 24 ii mm - 0 0 
5-22 24 96-100 • me 0 0 
6-5 72 it 6-13 6-18 2 20 
6-7 48 a 6-20 6-24 2 20 
Cob&ltous 4-26 48 32-47 mm mm 0 0 
nitrate 5-10 72 • 5-26 5-26 1 10 
5-20 24 • — mm 0 0 
5-22 24 96-100 - m 0 0 
6-5 72 N - - 0 0 
6-7 48 II - • 0 0 
Ammonium 4-25 48 32-47 5-9 5-10 « 5 50 
thlooyanate 5-10 72 i aft am 0 0 
6-20 24 * — mm 0 0 
5-22 24 96-100 am m 0 0 
6-5 72 a am - 0 0 
6-7 48 a 6-20 6-20 2 20 
Ethylene 4-25 48 32-47 5-6 5-21 4 40 
ohlorohydrin 6-10 72 a 5-20 5-24 2 20 
5-20 24 a mm • 0 0 
* 5-22 24 96-100 me - 0 0 
6-5 72 a 6-13 6-13 1 10 
6-7 46 a 6-19 6-22 4 40 
Thiourea 4-25 48 32-47 5-5 5-14 8 80 
5-10 72 a - - 0 0 
5-20 24 a am mm 0 0 
5-22 24 96-100 mm mm 0 0 
6-5 72 a 4 t ; ; i*. 6-13 6-13 1 10 
6-7 48 a 6-19 6-25 7 70 
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Table XI oont'd. 
Treatment Date Length 
planted of 
1951 treat* 
In hre 
Kuml- Date 
dity first 
% • germ* 
Date Total 
final germ* 
germ. 
% 
germ. 
Asparaginic 4-25 48 32-47 5-5 5-10 3 30 
aold 5-10 72 « 5-20 • 5-20 1 10 
5-20 24 « 0 0 
5-22 24 96-100 - * 0 ' 0 
6-5 72 N _ 0 0 
6-7 48 H ' 6-20 6-20 2 20 
Concentrated 4-26 * 32-47 5-5 6-5 10 100 
Sulphuric 5-10 1 » 1 5-28 5-29 2 20 
aold 6-20 1/4 fi 6-28 5-30 3 30 
5-22 1/2 96-100 6-2 6-2 10 ICO 
6-5 1/2 « 6-16 6-16 10 100 
6-7 1/2 N 
t . 
6-17 6-18 10 100 
Soarlfloatlon 4-26 m 32-47 5-6 5-8 10 100 
5-10 R 5-16 5-16 10 100 
5-20 m • 5-27 5-27 10 100 
5-22 — 96-100 5-30 5-30 9 90 
6-5 m « 6-13 6-13 10 100 
6-7 - 
- 
* 6-14 6-14 10 100 
Bolling Water 4-25 lOmln* 32-47 5-9 5-10 4 40 
Hot Water 6-10 1/2 N 5-17 5-17 10 100 
5-20 1/2 • 5-27 5-28 10 100 
5-22 1/2 96-100 5-29 5-29 10 100 
6-5 1/2 H 6-13 6-13 10 100 
6-7 1/2 II 6-13 
. i 
6-13 8 80 
Heat 37.6^43.5° 4-26 9 32-47 5- 5 5-7 10 100 
49.0°-51.5° 6-10 9 • — 0 0 
6-5 9 96-100 — «•» 0 0 
- 6-7 9 « 
- 
0 
♦ 
0 
37.5°-43.5° 6-10 9 • 6-21 6-21 10 100 
Control 4-25 — 32-47 5-14 5-15 2 20 
5-10 — ii 6-13 6-13 1 10 
6-20 n — — 0 0 
5-22 — 96-100 - - 0 0 
6—5 <— 9 — - 0 0 
6-7 - II 6—20 6-30 2 20 
Table III 
GERMINATION OP ARAUCARIA ARAUCANA 
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Treatment 
/ 
Date 
planted 
1951 
Length 
of 
treat* 
in hr8* 
Humi¬ 
dity 
% 
Date 
first 
germ* 
Date 
final 
germ* 
Total 
germ. 
% 
germ, 
Aeoorbio aoJLd 4-16 48 32-47 5-15 6-1 4 40 
Potassium 4-16 48 32-47 5-15 6-1 3 30 
nitrate 
Cobaltous 4-16 48 32-47 5-15 6-1 6 60 
nitrate 5-15 48 96-100 6-13 6-13 5 60 
Ammonium 4-16 48 32-47 5-9 6-1 7 70 
thiocyanate 5-15 48 96-100 6-13 6-14 8 80 
Ethylene 4-16 48 32-47 ♦ mm 0 0 
ehlorohydrin 
Thiourea 4-16 48 32-47 6-1 6-1 1 10 
Asparaginic 4-16 48 32-47 6-1 6-1 1 10 
acid 
Concentrated 4-16 32-47 6-1 6-1 4 40 
sulphurio 
acid 
Scarification 4-16 32-47 5-9 6-1 9 90 
5-15 
- 
96-100 6-6 620 10 100 
Bolling Water 4-16 2min. 32-47 - - 0 0 
Stratification 
-1.0° c. 5-29 1 mo* 96-100 6-20 6-24 4 40 
7.0° C. 5-29 1 mo* tt 6-20 6-21 3 30 
19.5°C. 5-29 1 mo* « - - 0 0 
Control 4-16 32-47 5-9 6-1 Z 20 
5-15 «» 96-100 mm — 0 * 0 
5-29 96-100 - - 0 0 
Table IV 
GERMINATION OF BRACHYCHITON ACERIFOLIUM 
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Treatment Date Length Humi- Date Date Total % 
planted of dity first final germ. germ. 
1951 treat. % germ. germ, 
in hrs. 
Aeoorbio aoid 
Potassium 
nitrate 
Cobaltoue 
nitrate 
Ammonium 
thiocyanate 
Ethylene 
chlorohydrln 
4-25 48 32-47 5-9 5-25 2 20 
5.10 72 a 5-24 5-28 3 30 
5-20 24 a 5-27 5627 3 30 
5-22 24 96-100 6-3 6-3 2 20 
6-5 72 a * i • at* mm 0 0 
6-7 46 • 6-22 6-22 1 10 
* 
4-25 48 32-47 5-11 5-21 2 20 
5-10 72 • > 5-19 5-19 1 10 
5-20 24 a • mm • 0 0 
5-22 24 96-100 — - 0 i o 
6-5 72 M 6-13 6-20 3 30 
6-7 48 a 6-24 6-24 2 
•> 20 
4-25 48 32-47 5-9 5-21 4 40 
5-10 72 a 5-24 5-24 1 10 
5-20 24 a — - 0 0 
5-22 24 96-100 - mm 0 0 
6-5 72 a - - 0 0 
6-7 48 a 6-20 6-28 3 30 
4-25 48 32-47 5-9 5-28 5 50 
5-10 72 a mm - 0 0 
5-20 24 a 5-28 5-28 4 40 
5-22 24 96-100 - - 0 0 
6-5 72 a mm mm 0 0 
6-7 48 a 6-24 6-28 3 30 
6-7 48 a 6-24 6-28 3 30 
4-25 46 32-47 5-9 6-4 4 40 
5-10 72 a - mm 0 0 
5-20 24 a - mm 0 0 
5-22 24 96-100 - mm 0 0 
6-5 72 a mm mm 0 0 
6-7 48 a 6-24 6-24 2 20 
4-25 48 32-47 6-6 6-6 2 20 
5-10 72 a - mm 0 0 
5-20 24 a m mm 0 0 
5-22 24 96-100 mm mm 0 0 
6-5 72 a 6-20 6-20 1 10 
6-7 48 a 6—20 6-20 1 10 
Thiourea 
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Table XV oont'd. 
Treatment Date Length Hu mi- Date Date Total % 
planted 
1951 
of dlty first final germ. germ* 
treat* 
in hre* 
% germ* germ* 
A6paraginlo 4-25 
8 
46 32-47 
* 
5-9 5-9 1 10 
acid 5-10 72 R 5-28 5-28 1 10 
5.20 24 R 5-28 5-28 3 30 
5-22 24 96-100 6-2 6-6 5 50 
6-5 72 R « • 0 0 
6-7 46 R 
* 
6-24 6-24 2 20 
Concentrated 4-25 1/2 32-47 5-9 5-9 1 10 
sulphuric 5-10 1 32-47 - - 0 0 
acid 5-20 1/4 R 5-28 5-28 3 30 
5-22 lOmln* 96-100 5-29 5-29 2 20 
6-5 5 min* R 6-13 6-13 1 10 
6-7 5 min* R 6-13 6-13 1 10 
Scarification 4-25 m 32-47 8-2 6-2 10 100 
5-10 R 5-19 5-19 10 100 
5-20 R 5-28 8-28 10 100 
5-22 96-100 6-1 6-1 9 90 
6-5 R 6-13 6-16 9 90 
6-7 
- 
R 6-16 6-16 10 100 
Bolling Water 4-25 10 min* 32-47 - - 0 0 
Hot Water 5-10 12 hrs* R 5-21 5-28 6 60 
5-10 12 R 6—8 6-8 5 50 
5-22 12 96-100 6-6 6-14 7 70 
6-5 12 R 6-23 6-26 5 50 
6-7 12 R 6-26 6-28 7 70 
Heat 
37.8°-43.5° 0. 4-25 9 32-47 4m 0 0 
49.0°-81.8°C. 5-10 9 96-100 m 0 0 
Control 4-28 32-47 5-9 5—9 2 20 
5-10 m- R 6-6 6-6 1 10 
5-20 4* R 6-12 6-12 2 20 
5-22 96-100 6-10 6-10 1 10 
6-5 H - 0 0 
6-7 
- 
R 6-24 6-24 3 30 
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Table T 
GERMINATION OF DRIKYS WINTERI 
Treatment Date 
planted 
1951 
Length 
treat* 
in hr8* 
Humi¬ 
dity 
* 
Date 
first 
germ* 
Date 
final 
germ. 
Total 
germ* 
% 
germ* 
Ascorbic acid 4-16 48 32-47 i '' • mm 0 0 
Potassium 4*16 48 N 0 0 
nitrate 
Oobaltous 4-16 46 N m* mm 0 0 
nitrate 
Ammonium 
thiocyanate 
4-16 48 mm 
- 
0 0 
Ethylene 4-16 48 « — • 0 0 
ohlorohydrin 
Thiourea 4-16 48 ■ - • 0 0 
Asparaginic 
acid 
4-16 48 1 
- • 0 0 
Gone* sulphur- 4-16 1 min* • - - 0 0 
lc acid 
Scarification 4-16 
- 
M 
- 
0 0 
Bolling Water 4-16 1 min* « - mm 0 0 
Stratification 
-1*0°C. 5-10 1 mo* m - - 0 0 
7.0°C. 6-10 1 mo* II - mm 0 0 
19.5°C. 6-10 1 mo* II - - 0 0 
Planted on 
arrival from ' 
Chile 4-16 - R - * 0 0 
Control 4-16 II - - 0 0 
5-10 - 4 * 0 0 
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Table VI 
GERMINATION OF EMBOTHRIUM COCCINEUM 
Treatment Date length 
planted of 
1951 treat* 
in hr8* 
Humi¬ 
dity 
% 
Date 
first 
germ. 
*»- » 
Date 
final 
germ* 
Total % 
germ. germ* 
* 
Ascorbic acid 
*» • • ■**» ^ ■ * ■• • 
4-16 48 32-47 0 0 
5-10 72 * • mm 0 0 
5-20 24 • 1 - 
- 
0 0 
Potassium 4-16 48 32-47 a. a. 0 
. 0 
nitrate 5-10 72 a - - 0 0 
5-20 24 a 
- - 
0 0 
Cobaltous 4-16 48 32-47 aa a. 0 
l i 
0 
nitrate 5-10 72 « - - 0 0 
5-20 24 II .1 - 
- 
0 0 
Ammonium 4-16 48 32-47 •a 0 0 
thiocyanate 5-10 72 i * *+ - mm 0 0 
' ^ 
5-20 24 M 
- 
— 
0 0 
Ethylene 4-16 48 32-47 — - 0 
( ' ^ 
0 
chlorohydrin 5-10 72 II - - 0 0 
5-20 24 1 , - mm 0 0 
Thiourea 4-16 48 32-47 a» mm 0 0 
5-10 72 a — — 0 0 
5-20 24 a - - 0 0 
Asparaginic 4-16 48 32-47 - - 0 0 
acid 5-10 72 ■ — — 0 0 
5-20 24 a 
. ^ - — 
0 0 
Concentrated 4-16 1 1/2 II - - 0 0 
sulphuric 5-10 5 min* M - - 0 0 
aold 5-20 2i min* II *• ** 0 » 0 
Scarification 4-16 32-47 - - 0 0 
5-10 II mm — 0 0 
5-20 
• 
• 
mm 
- 
0 
,0 
Boiling Water 4-16 2 min* a — «aa 0 
r *. 
0 
Hot Water 5-10 12 hrs. a — - 0 0 
5-20 12 a mm - 0 0 
\ 
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Table VI oont’d. 
Treatment Date 
planted 
1951 
Length 
of 
treat. 
In hrs. 
Humi¬ 
dity 
% 
Date 
first 
germ. 
» 
Date 
flnal5 
germ. 
Total 
germ. 
% 
germ. 
Heat 
49.0 —51#5 C. 
Stratification 
6-10 9 32-47 - 
- 
.0 
{ » 
0 
f 
-1.0 C. 5-29 1 mo. 32-47 - • 0 0 
7.0 C. 5-29 1 mo. II — 0 0 
19.5 C. 5-29 1 mo. It m - 0 0 
3 parte peat 
mo 8 8 
2 part8 sand 
1 part loam 
6-6 32-47 0 0 
Control 4-16 m 32-47 • 0 0 
5-10 mm ■ - - 0 0 
5-20 « «• - 0 0 
5-29 N — • 0 0 
fable VII 
GERMINATION OF ERITHRINA SANDWIQKNSI3 
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I 
Treatment Date 
planted 
1951 
Length 
of 
treat# 
in hre# 
Humi¬ 
dity 
% 
Date 
first 
germ# 
Date 
final 
germ# 
Total 
germ# 
f 
germ. 
Ascorbic acid 3-7 24 32-47 3-18 5-11 7 70 
4-16 48 H 4-23 5-20 8 80 
5-10 72 II 5-24 5-31 4 40 
5-20 24 96-100 6-1 6-12 5 50 
6-5 72 II 6-15 6-20 3 30 
6-7 48 a •. 6-13 6-23 7 70 
PotasGlum 3-7 24 32-47 3-16 5-11 7 70 
nitrate 4-16 48 a 4—22 5<»9 9 90 
5-10 72 a 5-17 5-24 6 60 
5-20 24 96-100 5-28 5-30 3 30 
6-5 72 a 6-13 6-13 3 30 
6-7 48 • 6-13 6-22 7 70 
Cobaltous 4-16 48 32-47 4-23 5-13 7 70 
nitrate 5-10 72 a 5-19 5-25 5 50 
5-20 24 a 5-28 5-28 5 50 
5-22 24 96-100 6-2 6-2 4 40 
6-5 72 a 6-13 6-18 3 30 
6-7 48 a 6-13 6-28 5 50 
Ammonium 3-7 24 32-47 3-16 5-10 6 60 
thiocyanate 4-16 48 a 4-23 5-6 4 40 
5-10 72 a 5-19 5-19 1 10 
5-20 24 96-100 5-30 5-30 3 30 
6-5 72 a 6-13 6-18 3 30 
6-7 48 a 6-17 6-28 7 70 
Ethylene 3-7 24 32-47 3-19 4-26 8 80 
ohlorohydrin 4-16 48 a 4—26 5-9 7 70 
5-10 72 a 5-20 5-26 5 50 
5-20 24 96-100 6-5 6-5 4 40 
6-5 72 a 6-13 6-20 5 50 
6-7 48 a 6-17 6-22 5 50 
Thiourea 3-7 24 32-47 3—18 5-5 8 80 
4-16 48 a 4-23 5-25 7 70 
5-10 72 a 5-19 5-25 3 30 
5-20 24 96-100 5-28 5-28 3 30 
6-5 72 a 6-16 6-15 1 10 
6-7 48 a 6-13 6-25 6 60 
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Table VXX oont'd. 
Treatment Date 
planted 
1961 
Length 
of 
treat* 
in hrs* 
Humi¬ 
dity 
% 
Date 
first 
germ* 
Date 
final 
germ* 
Total 
germ* 
% 
germ. 
Asparaginic 4-16 48 32.47 4-26 5-19 8 80 
aold 6-10 72 0 6-19 6-4 4 40 
6-20 24 0 5-30 5-30 1 10 
6-22 24 96-100 6-2 6-2 2 20 
6-5 72 0 6-17 6-22 3 30 
6-7 48 0 6-17 6-26 8 80 
Concentrated 3-7 1 32-47 3-16 4-10 6 60 
sulphuric 4-16 11 a 4-23 6-7 8 80 
acid 6-10 2 ■ 6-16 5-17 10 100 
6-20 2 96-100 5-27 5-27 10 100 
* 6-6 2 0 6-13 6-13 10 100 
6-7 2 0 6-13 6-13 10 100 
Scarification 3-7 32-47 3-12 3-12 10 100 
4-16 • N 4-20 4-20 10 100 
5-10 0 5-16 5-15 10 100 
8-20 96-100 6-25 6-25 10 100 
6-6 0 6-10 6-10 10 100 
6-7 - 0 6-12 6-12 10 100 
Bolling water 3-7 5 min* 32-47 - - 0 0 
4-16 2 min* - - 0 0 
Hot water 5-10 12hrs* 32-47 5-17 5-24 10 100 
5-20 12 96.100 5-28 5-28 8 80 
6-5 12 0 6-13 6.22 9 90 
6-7 12 0 6-16 6-16 10 100 
Heat 
37.5°C.-43.5°C. 4-25 9 32-47 - - 0 0 
49.0°-51* 5° C. 5-10 9 96-100 — 0 0 
Stratification 
26.5®-32.0°C 3-26 1 mo* 32-47 5-10 5-10 
» 
2 20 
15.6o-21.0°0. 3-26 1 mo* 96-100 - - 0 0 
Control 3-7 m 32-47 4-17 4—20 2 20 
4-16 — 0 5-28 5-28 1 10 
5-10 0 - - 0 0 
6-20 96-100 - - 0 0 
6-5 0 6-18 6—18 3 30 
6-7 0 6-18 6-20 4 40 
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Tabl« VIII 
OERUINATION OF EUCALYPTUS TORQUATA 
Treatment Date Length Humi- Date. Date Total % 
planted of dity first fined germ* germ* 
1951 treat* % germ* germ, 
in hr8* 
Asoorhio acid 4-25 
5-10 
5-20 
5- 22 
6- 5 
6-? 
Potassium 4-25 
nitrate 5-10 
5-20 
5- 22 
6- 5 
6-7 
Cobaltoug 4-25 
nitrate 5-10 
5-20 
5- 22 
6- 5 
6-7 
Ammonium 4-25 
thiocyanate 5-10 
5-20 
5- 22 
6- 5 
6-7 
Ethylene 4-25 
ohlorohydrin 5-10 
5-20 
5- 22 
6- 5 
6-7 
4- 25 
5- 10 
5-20 
5- 22 
6— 5 
6-7 
48 32-47 5-25 
72 a 5-19 
24 a ape 
24 96-100 mm 
72 N 6-13 
48 8 
- 
48 32-47 
72 a 5-21 
24 ii - 
24 96-100 - 
72 a 6-15 
48 a 
- 
48 32-47 
72 a 5-19 
24 a - 
24 96-100 - 
72 a 6-13 
48 a mm 
48 32-47 
72 a 5-18 
24 a - 
24 96-100 6-12 
72 a 6-13 
48 a - 
48 32-47 
72 a 5-16 
24 a - 
24 96-100 — 
72 a 6-13 
48 a - 
48 32—47 5-2 
72 a 5-14 
24 a mm 
24 96-100 mm- 
72 a 6—13 
48 a - 
5-25 1 10 
5-24 10 100 
mm 0 0 
mm 0 0 
6-18 8 80 
0 0 
0 0 
5-24 6 60 
mm 0 0 
0 0 
6-17 6 50 
• 0 0 
0 0 
5-24 7 70 
0 0 
0 0 
6-18 8 80 
- 
0 0 
m. 0 0 
5-26 7 70 
- 0 0 
6-12 1 10 
6-20 1 10 
- 
0 0 
0 0 
5-20 3 30 
mm 0 0 
mm 0‘ 0 
6-18 6 60 
mm 0 0 
5-2 1 10 
5-17 10 100 
— 0 0 
«• 0 0 
6-17 10 100 
0 0 
Thiourea 
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Table VIII cont*d. 
Treatment Date 
planted 
1961 
Aeparaglnlo 
acid 
4- 25 
5- 10 
5-20 
5- 22 
6- 5 
6-7 
Concentrated 
sulphuric 
aoid 
4- 25 
5- 10 
5-20 
5- 22 
6- 5 
6-7 
Scarification 4- 25 
5- 10 
5-20 
5- 22 
6- 5 
6-7 
Bolling water 4-25 
Hot water 5-10 
5-20 
5- 22 
0-5 
6- 7 
Heat. _ 
37.5-43.5^0* 
49.0°-61.6 0. 
37.5o.43.5°0. 
4- 25 
5- 10 
6- 5 
6-7 
0-10 
Control 4- 25 
5- 10 
5-20 
5- 22 
6- 5 
6-7 
Length Huml- Date 
of dity first 
treat* % germ* 
in hre* 
48 32-47 5-2 
72 5-18 
24 N 
24 96-100 - 
72 ft 6-13 
46 <1 
- 
i 32-47 
15 min* 5-19 
10 min. * - 
5 min* 96-100 - 
2£ min* * — 
£ min* * 
- 
32-47 5-3 
— 
ii 5-15 
— 
« 5-26 
96-100 5-27 
M 6-11 
- 
II 6-13 
10 min* 32—47 - 
12 hr s. * 5-15 
12 • 5-28 
12 96-100 5-28 
12 ii 6-13 
12 • 0-13 
9 32-47 
9 it 6-15 
9 it 6-12 
9 96-100 6-12 
9 ft 6-16 
32-47 5-26 
— 6-13 it 
— 96-100 *» 
- 
» 
- 
it 
— 
Date 
final 
germ* 
Total 
germ. 
% 
% 
germ 
5-2 3 30 
5-24 8 80 
- 0 0 
• 0 0 
6-18 8 80 
m 0 0 
0 0 
5-20 1 10 
0 0 
- 0 0 
— 0 0 
- 
0 0 
5.3 10 100 
5-15 10 100 
5-20 10 100 
5-27 10 100 
6-11 10 100 
6-13 10 100 
- 
0 0 
5-15 7 70 
5-26 6 80 
5-28 8 80 
6-13 6 60 
6-13 7 70 
0 0 
5ll8 8 80 
6-12 6 60 
6-12 5 60 
6-17 7 
• 
70 
5-25 1 10 
6-13 2 20 
0 0 
0 0 
— 0 0 
0 0 
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Table ZX 
GERMINATION OF LAPAGSRIA ROSEA 
Treatment Date Length Planted of 
951 treat, 
in hre 
Planted on 4-9 
arrival from 
Chile 
tafx T-X. 600 
undiluted 4-16 lweek 
5-9 1 mo* 
diluted 2 X 4-16 1 week 
5-9 1 mo. 
diluted 4 X 4-16 1 week 
5-9 1 mo. 
diluted 6 X 4-16 1 week 
5-9 1 mo* 
diluted 8 X 4-16 1 week 
5-9 1 mo. 
Plantoote 
diluted 3 X 4-16 1 week 
5-9 1 mo* 
Control 4-16 
5.9 
1 
1 
week 
mo. 
— 
Hu mi- Date Date Total 
dlty firet final germ. 
% germ. germ. 
32-47 5-2 5-11 95 
32-47 6-2 6-2 1 
ii 
- 
- 
0 
32-47 5-15 5-28 4 
i 
- - 
0 
32-47 —, 0 
« 
- - 
0 
32-47 am 0 
H 
- - 
0 
32-47 «■* 0 
32-47 t 
> 
0 
32-47 5-21 5-27 3 
» 
- 
- 0 
32-47 0 
82-47 • - 0 
* 
germ. 
95 
10 
0 
40 
0 
0 
0 
0 
0 
0 
0 
30 
0 
0 
0 
Table X 
GERMINATION OP SCAEVOLA FRUTE3CENS VAR. SERICEA 
Treatment 
Aseorblc aold 
Potassium 
nitrate 
Cobaltoue 
nitrate 
Ammonium 
thiocyanate 
Ethylene 
Thiourea 
Date 
planted 
1951 
Length 
of 
treat, 
in hre. 
Humi- 
T7 . 
1 
Date 
first 
germ# 
Date 
final 
germ. 
Total 
germ. 
X 
germ 
3-7 24 32-47 4-9 4-15 7 70 
4-16 48 ■ It 5-16 5-25 10 100 
5-10 72 « 6-12 6-12 2 20 
5-20 24 96-100 6-18 6-28 6 60 
5-22 48 n 6-21 6-21 1 10 
5-22 72 N 6-19 6-26 9 90 
3-7 24 32-47 4-9 5-7 9 90 
4-16 48 N 5-17 5-29 4 40 
5-10 72 II 6-12 6-12 1 10 
5-20 24 96-100 6-19 6-28 6 60 
5-22 72 H 6-20 6-21 2 20 
5-28 48 « 6-19 6-27 3 30 
4-16 48 32-47 5-17 5-21 9 90 
5-10 72 11 6-12 6-15 3 30 
5-20 24 H 6-21 6-24 5 50 
5-22 24 96-100 6-20 6-25 6 60 
6-22 72 ti 6-20 6-23 4 40 
5-22 48 N 6-20 6-24 8 80 
3-7 24 32-47 4-8 4-26 9 90 
4-16 48 N 5-21 6-2 8 80 
6-10 72 11 6-12 6-15 4 40 
5-20 24 96-100 6-19 6-27 9 90 
5-22 72 a 6-21 6-21 3 30 
5-22 48 it 6-19 6-19 5 50 
3-7 24 32-47 «» 0 0 
4-16 48 « - - 0 0 
5-10 72 a — -, 0 0 
5-20 24 96-100 - — 0 0 
5-22 72 it - - 0 0 
5-22 48 « mm - 0 
* 
0 
3-7 24 32-47 4-17 4-21 5 50 
4-16 48 M — — 0 0 
5-10 72 H am - 0 0 
5-20 24 96-100 6-21 6-26 6 60 
5-22 72 a - - 0 0 
5-22 48 n - am 0 0 
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Table X eont^dt 
Treatment Date Length Humi- 
planted of dity 
1951 treat. % 
In hre. 
Date Date Total % 
first final germ. germ, 
germ. germ. 
Asparaginic 4-16 46 32-47 5-17 5-29 4 40 
acid 5-10 72 a - — 0 0 
5-20 24 ■ 4P» - 0 0 
5-22 24 96-100 *» «■ 0 0 
- 5-22 72 « 6-21 6-22 2 20 
5-22 43 a 6-20 6-25 6 60 
Concentrated 3-7 1 32-47 4-9 4-21 10 100 
•ulphurlo 4-16 1* a 5-17 5-17 9 90 
aoid 5-10 * a 6-11 6-13 2 20 
5-20 1 96-100 6-19 0-24 9 90 
5-22 1 a 6-20 6-24 8 86 
5-22 1 a 6-21 6-27 9 90 
Scarlfioation 3-7 32-47 3-26 4-21 8 80 
4-16 • a 5-5 5-24 9 90 
5-10 «» a 5-29 6-5 8 80 
5-20 96-100 6-10 6-15 10 100 
5-22 m, a 6-10 6-13 9 90 
5-22 a 6-11 6-12 10 100 
Bolling water 3-7 5 min. 32-47 - mm 0 0 
4-16 2 min. a • — 0 0 
Hot water 5-10 12 hre. a • - 0 0 
5-20 12 96-100 - - 0 0 
5-22 12 a - - 0 0 
5-22 12 a - - 0 0 
Heat^ - 
37.6 -43.5 0. 4-25 9 32-47 - - 0 0 
49.0°-51.8 C. 5-10 9 96-100 • - 0 0 
Stratifioation 
26.5°-32.0*G. 3-26 1 mo* 32-47 6-4 6-4 1 10 Ate 
15.5°-21.0 C. 3-26 1 mo. 96-100 m «* 0 • 0 
Sodium chloride 4-16 46 96-100 - — 0 0 
6-10 72 a — — 0 0 
< 6-20 24 
a 
- 
• 0 0 
Control 3-7 32-47 a— - - 0 0 
4-16 —— a — «» 0 0 
5-10 a - - 0 0 
5-20 - 96-100 - — 0 0 
5-22 - a mm - 0 0 
5-22 - a - - 0 0 
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SUMMARY AND CONCLUSIONS 
1* The best germination of the seeds of Abrus precatorius 
is obtained with the scarification and concentrated sulphuric 
acid treatments. When scarified and placed in conditions of 
high temperature and humidity, they will germinate in 
eight days. 
2. termination of Acacia sallgna seeds is at its optimum 
with the following treatments: concentrated sulphuric acid, 
scarification, hot water, and heat at 57.5° to 43.5°C. ter¬ 
mination in eight days, the shortest time for all the treat¬ 
ments, is obtained with these seeds when they are either 
scarified or treated with hot water. Increasing the tempera- 
* ♦ 
ture or humidity does not aid in their germination. 
3* Scarification is the best means of securing good germin¬ 
ation of Araucaria araucana seeds. 100# germination occurs in 
i 
forty days at high humidity and high temperature with the 
scarification treatment. 
4. With the seeds of Brachychlton aoerlfollum, the best 
germination Is secured by the scarification treatment, where¬ 
upon the seeds germinate in nine days and are not affected by 
increases in temperature or humidity. 
5. Drlmye Winter1 seeds have a very short period of longevity 
and must be planted Immediately after removal from the fruit# 
6* Embothrium cocci neum seeds also have a short period of 
longevity and must be planted soon after collection* 
7* Concentrated sulphuric acid treatment for 2 hours, scari¬ 
fication and hot water soaking are the treatments which gave 
the best results with Erythrina sandwioeneis seeds* They oan 
be germinated in 5 days by using the scarification technique* 
There is a decrease in germination when the temperature and 
humidity are inoreaeed* 
8* Excellent germination of Eucalyptus torquata seeds can be 
obtained with asoorbio acid, thiourea, and scarification 
treatments* By using the scarification technique the seeds 
can be germinated in 6 days* Znoreases in temperature and 
humidity do not increase germination except when the seeds of 
o O 
this plant are heat treated at 37.5 to 43*5 C* 
9* Laoageria rosea seeds must not be allowed to dry out 
after removal from the fruit* With caution in this detail, 
excellent germination can be obtained in one month* Latex 
V-L 600 undiluted, and diluted to twice its volume with dis¬ 
tilled water, and Plantcote diluted to three times its volume, 
-v*"V , 
will maintain the viability of some seeds of Lapageria rosea 
for one week when the treated seeds are stored at room temper- 
•* 
* 
atures* 
10. The best germination of the seeds of Soaevola frutescens 
54 / 
War. serlcea can be obtained by scarifying them or by soaking 
them for one hour in concentrated eulphurie acid* The most 
rapid method of germinating them is by ecarifioation* By this 
treatment, at either higi or low temperatures and high or low 
humidity, they will germinate in twenty five days. High humi¬ 
dity may aid in the germination of the seeds of Scaevola fru- 
tescens var. serlcea. and may also prevent germination. 
It will be noted that in all the tests with the exception 
of Laoagerla. the seed germination was at its maximum under the 
scarification treatment. Such seeds possess impermeable seed 
coats and the best germination follows treatments which 
render them permeable to moisture. With these seeds it was not 
after-ripening which prevented them from germinating promptly, 
but it appeared to be impermeability of seed coats. 
Since small numbers of seeds were used in all the tests, 
the results should possibly be considered as approximations 
of percentage germination under each treatment rather thdft 
as completely oonoluslve results. 
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